Rapid assessment of rate and antiarrhythmic drug effect on the myocardium using asymmetric biphasic pulse stimulation.
An asymmetric biphasic pulse which stimulates the heart and neutralizes the poststimulation polarization at the electrode-myocardial interface permitting the recording of the evoked endocardial response (EER) up to approximately 1 ms poststimulation with the same electrode used for stimulation is described. Using this mode of cardiac stimulation in 20 dogs the effects on the EER of increasing heart rate and antiarrhythmic drugs, procainamide (PA) and N-acetylprocainamide (NAPA), were studied. EERs were recorded during bipolar and unipolar pacing rates of 120, 150, and 200/min before and during a five step PA or NAPA infusion which resulted in progressively increasing PA and NAPA plasma concentrations (Cps), 1.7-32.5 mg/l for PA and 8.1-116.1 mg/l for NAPA. The effects of progressively increasing heart rates were: The T wave amplitude and QS area increased with increases in rate; during pacing at 120, 150, and 200/min, the T wave amplitudes were 7.6 +/- 2.3, 8.2 +/- 2.1, and 9.8 +/- 2.5 mV and the QS areas were 905 +/- 204, 995 +/- 199, and 1101 +/- 231 mVms. The QT interval and QST area decreased with increases in rate; during pacing at 120, 150, and 200/min, the QT intervals were 265 +/- 61, 249 +/- 57, and 226 +/- 52 ms and the QST areas were 288 +/- 198, 221 +/- 154, and 154 +/- 52 mVms. The effects of the antiarrhythmic drugs, PA and NAPA, on the EER were: PA prolonged both the QS duration and QT interval at low Cp (type Ia antiarrhythmic drug property); at a therapeutic PA Cp of 15.0 +/- 0.2 mg/l and a heart rate of 120/min the percent increase of the QS duration was 12 +/- 4% (P = 0.001) and that of the QT interval was 20 +/- 6% (P less than 0.001). The prolongation of the QS duration by PA was rate dependent, the faster the rate the greater the prolongation. NAPA prolonged the QT interval at low Cp, while the QS duration was not significantly effected at low or therapeutic Cps (type III antiarrhythmic drug property); at a therapeutic NAPA Cp of 15.9 +/- 1.6 mg/l and a heart rate of 120/min the percent increase of the QS duration was 1 +/- 1% (NS) and that of the QT interval was 13 +/- 9% (P = 0.018). Our results show that the use of an asymmetric biphasic pulse allows for pacing and recording of an EER, QS and T waves, with a single electrode.(ABSTRACT TRUNCATED AT 400 WORDS)